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INTRODUCTION
- Biosensors contain two elements – a sensing element 
and a reporting element 
- The sensing element (LacI protein in this project) 
senses the water pollutant 
- The reporting element (GFP protein in this project) 
reports the presence of a water pollutant
- Current techniques are too expensive/time 
consuming, hence LEDCs are unable to use it
- 3.4 million deaths caused each year due to 
waterborne diseases (Vestergaard.com, 2018)
- Understand the central dogma of DNA to develop 
an overall understanding of the project
- Learn iBioSim (A software used to design a 
genetic circuits) 
- Read numerous research articles to understand the 
work done in the field and the remaining work to 
be done
- Create a genetic circuit in iBioSim
- Design a genetic circuit that can be used to detect 
water pollutants
OBJECTIVES
METHOD
- Various tutorials were used to learn iBioSim 
- Using the knowledge from the tutorials the genetic circuit 
was built
RESULTS
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Source: (Myers, 2015)Figure 1: The genetic toggle switch used to detect 
pollutants in water and was to be drawn on iBioSim
Figure 2: The genetic toggle switch shown in figure 1 
drawn on iBioSim. The high and low levels of IPTG 
and aTc account for the presence and absence of the 
two small molecules
Figure 4: The LacI inverter gene
Figure 3: The TetR inverter gene
Figure 5: ODE simulation results of the genetic toggle 
switch shown in figure 2. Delay of the IPTG molecule is 
2000 seconds and delay of the aTc molecule is 6000 
seconds. After 2000 seconds the switch turns on-state and 
after 6000 seconds the switch turns off-state 
CONCLUSIONS
- Figure 2, 3 and 4 show that the genetic circuit 
shown in figure 1 can be made on iBioSim, 
hence iBioSim can be used to make 
computational genetic circuits
- Figure 5 shows that the presence of IPTG 
allows GFP to form (on-state genetic circuit) 
and the presence of aTc prevents the production 
of GFP (off-state genetic circuit)
- This was in accordance with literature 
increasing confidence on the results
- To detect pollutants in water, the aTc and IPTG 
would have to be replaced by water pollutants 
such as (vinyl chloride). If the same graph was 
produced, then it would confirm that the genetic 
circuit made could detect water pollutants. 
However, after research it has been found that 
iBioSim cannot carry out such analysis. As a 
result, the genetic circuit made should be 
implemented into a more advanced software 
such as SynBioSS to detect water pollutants 
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